be ascorbic acid for the most part.
Every test employed in the repeated from two to ten times and the average was taken .
were carried out from December, 1958 to April, 1959 . present study was These experiments
The amount of form) found in the ascorbic plumules Experimental Results acid (reduced form) and dehydroascorbic acid and cotyledons of Nelumbo seeds are given in (oxidized Table 2 .
The change fruits were put of ascorbic at 0°, 25°, acid content with temperature is shown in or 50°, and ascorbic acid of the plumules Table 3 . The was examined.
The Nelumbo fruit was cut off at the base of the fruit-coat and soaked in water, and allowed to stand in the light (in the room) as well as in the dark.
The contents of ascorbic acid in these seedlings are given in Table 4 . After 5 days soaking in water, the seedlings sprouted 2-8 mm. in length and they obtained an average weight of 161 mg., i.e. about 5.5 times of that of the plumules 29.5 mg. After 10 days 
Discussion
All reducing substances in plant tissues are not necessarily ascorbic acid, but those in green tissues are to be regarded as ascorbic acid. Fujita et al.7) reported that reducing value represents the true value of ascorbic acid estimated by the enzyme method in the leaves having chlorophylls such as soft greens (Brassica Rapa var. lacinifolia) and turnip (Brassica Rapa var, glabra).
Even in seeds having no chlorophylls such as French beans (Phaseolus vulgaris) and Indian corn (Lea Mays), total reducing value coincides also with the true value of ascorbic acid. Only in wheat and chestnut, all reducing substances were not ascorbic acid.
In the green plumule of Nelumbo seed, the reducing substances detected by the indophenol method were considered to be ascorbic acid for the most part, judging from the results mentioned above.
A little ascorbic acid and much of dehydroascorbic acid were found in the plumule of Nelumbo seed. In old fruits, the amount of ascorbic acid remained almost unchanged, and it was smaller in the fruits placed in the air than in those placed in water as well as taken from the mud of lotus field.
The ascorbic acid was slightly affected by temperature, and increased at 25° and 50° and decreased at 0° after 7-day treatment.
These facts agree with Sugawara's results) that the ascorbic acid in soy been and wheat seed increased with higher temperatures (30°, 35°). In a previous paper), the writer reported the amount of carbon dioxide contained in Nelumbo fruit increased with a high temperature (60°). This fact seems to correlate with Sugawara's result9) that ascorbic acid in the leaves is almost directly proportional to the carbon dioxide concentration of the air. Franke10) also observed that the increase in the respiration of seedlings of Sinapis alba and of slices of potato tissue ran parallel with an increase in ascorbic acid of the tissue.
In seedlings 5 days after germination, the amount of ascorbic acid decreased, but the amount of ascorbic acid per one seedling increased evidently and dehydroascorbic acid was almost unchanged, while the seedling had grown up to 5.5 times of the plumule.
Ascorbic acid and dehydroascorbic acid were found in larger quantity in the seedling which germinated in the light than the one grown in the dark. In the 10-day seedlings, which have grown to 11.7 times of the plumule, the amount of ascorbic acid per one seedling increased, but dehydroascorbic acid decreased extremely, and the amount of ascorbic acid was far larger in the light than in the dark.
These facts correspond to Sugawara's results) that the amount of ascorbic acid in the illuminated seedling after 125 hours was about 65% greater than in the etiolated seedling which germinated in the dark. The average dry weight of these seedlings are about 1.5 times of that of the plumule, because the plumule has absorbed materials from cotyledons. So the amount of ascorbic acid of a seedling which germinated in the light and that of a plumule were on a dry weight basis almost unchanged (see Table 4 ). Foliage leaf of Nelumbo planted in the pond contains a considerable amount of ascorbic acid in reduced form, the total amount of ascorbic acid being almost equal to that of the plumule.
Ascorbic acid was also found in embryos of rutaceous plants, in green tissues of seeds of cucurbitaceous plants and in the cotyledons of leguminous plants. The amount of ascorbic acid in these materials, though it varies with the kinds of species, decreased with the lapse of time in general.
This fact agrees with Hoover's report") that the amount of ascorbic acid in Southern pea decreased slowly with the stage of maturing and the period of storage.
In the seeds of cucurbitaceous plants, a similar fact is observed on a dry weight basis. There is found more ascorbic acid in green tissues than in tissues having no green pigment.
It may be proved by the description of Mapsonl2) as to the findings of Giroud et al. and Mirimanoff that the reduced silver often appears localized within the chloroplast when the plant tissues are treated with silver nitrate.
About ascorbic acid (vitamin C) in plant tissues, many works have been reported, but most of them dealt with edible parts. Moldtman13) studied ascorbic acid in plant tissues physiologically and noticed the amount of ascorbic acid grew up to a maximum from noon toward afternoon.
Sugawara9' 14) measured the amount of ascorbic acid contained in the leaves of vegetable and found a similar fact. By these facts, he noticed the formation of ascorbic acid and photosynthetic activity stood in a close interrelationship.
Yoshimura15) reported that the amount of ascorbic acid in higher plants diurnally reached a maximum in the afternoon.
Regarding the seed, ascorbic acid is not found or is scanty in quantity and comparatively few works 8,11,16-21) have been reported.
The amount of ascorbic acid in rice seed decreased with the length of storage period as Sugawara8) showed, and the seed which had been preserved for 5 years contained almost no ascorbic acid and a similar result was also obtained with maize seeds. However, the amount of ascorbic acid in the plumule of Nelumbo seed seems almost unchanged for ages. Fruits of Nelumbo have been supposed to have a long longevity of two thousand years, and in this period metabolism goes on extremely slowly in the fruits, so that ascorbic acid there might have some relation with this fact.
The writer wishes to express his sincere thanks to Professor S. Hattori of the University of Tokyo for his kind guidance and invaluable advice. 2. The content of ascorbic acid in the plumule of Nelumbo is considerably high and exists in oxidized form for the most part.
This amount hardly changes in the fruit for several years.
3. There is only a little effect of temperature on the amount of ascorbic acid in the plumule of Nelumbo, which increases slowly at 25° and 50°, and decreases slightly at 0°.
By germination,
the amount of ascorbic acid increases, dehydroascorbic acid considerably decreases per one seedling, and the seedling which germinated in the light contains larger amount of ascorbic acid than that grown in the dark. Foliage leaf of Nelubmo contains a considerable amount of ascorbic acid, which consists of reduced form for the most part.
5. The contents of ascorbic acid in the embryos of Citrus, Fortunella, green tissues of seeds of Cucurbita, and cotyledons of Pisum and Glycine were measured.
In these seeds, dehydroascorbic acid is also comparatively rich and the amount of ascorbic acid varies with the kinds of species and generally was found to be less in the older seed than in the new. The amount of ascorbic acid is more in the tissue having chlorophylls than in the one having no green pigment. 6. It is noticeable that a considerable amount of ascorbic acid is contained in the plumule of Nelumbo seed and the amount of this substance does not change for years. It seems likely to be concerned with a long longevity of Nelumbo fruit.
